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In a recent paper,1 Grosu et al. have considered the
thermodynamic behavior of an itinerant ferromagnet at
the quantum critical point. Specifically, they find that
the leading critical temperature dependence of the spe-
cific heat coefficient in three-dimensional clean systems
is logarithmic, rendering the critical system a non-Fermi
liquid. We would like to point out that this result is not
new, contrary to the claim made in the paper. Rather,
it is identical with the result obtained by Millis2 in 1993
(the authors’ Reference [7]). Furthermore, we note that
it has been shown in Ref. 3 that the ferromagnetic quan-
tum phase transition in a clean system is generically of
first order, so the authors’ calculation is not applicable
to this problem.
Apart from this failure to reference prior results, the
paper’s discussion section contains the following unsup-
ported and incorrect claims.
(1) The integrating out of the fermions in Refs. 4, 5
(the second reference in the authors’ Ref. [12], and their
Ref. [14], respectively) is claimed to neglect the coupling
between spin fluctuations and fermionic particle-hole ex-
citations. This is not correct. The integration over the
fermionic degrees of freedom is an exact prodecure, and
the physical effects in question are contained in the ver-
tex functions of the resulting Landau-Ginzburg-Wilson
theory. In fact, it is precisely the coupling to particle-
hole excitations that produces the nonanalyticity in the
paramagnon propagator which the authors object to, see
point (2) below. Conversely, this means that the authors
of Ref. 1 fail to take into account any nontrivial correla-
tions from the fermionic degrees of freedom, since they
take Hertz’s action for granted. These correlations are re-
sponsible, among other effects, for the first order nature
of the transition.3 The remaining papers quoted in the
authors’ Refs. [11-14] did not integrate out the fermions,
contrary to the authors’ claim, and the point is therefore
moot.
(2) The authors claim, without explanation, that the
nonanalyticity in the paramagnon propagator in Refs. 4,
5 violates spin-density conservation. This is not correct.
In fact, considering the paramagnon propagator
P (k,Ωn) =
1
t+ f(k) + |Ωn|/|k|n
,
spin-density conservation is guaranteed by the term
|Ωn|/|k|
n (n = 1, 2 for clean, disordered sytems, respec-
tively), irrespective of whether or not the function f(k)
is analytic at k = 0.
(3) Contrary to the authors’ claim, the value of the
dynamical exponent z is not an open problem; it has
been discussed at length in their Refs. [6,7,12,13].
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